We present an economic model of collegiality based on production with synergies in organizations. The model provides an adverse selection based explanation of corporate culture distinct from moral hazard or equilibrium selection rationales. The model yields positive correlation between corporate culture and collegiality and explains the observed correlation between the strength of corporate culture and the reliability of firm performance. The implications of the model are aligned with a rich literature in management and applied psychology on organizational citizenship behavior.
Introduction
Every factory, office, or bureau depends daily on a myriad of acts of helpfulness, gestures of goodwill, courtesy, conscientiousness, and other instances of what can be called organizational citizenship behavior (OCB) . The study of OCB has produced a rich literature in management, with a large body of empirical work showing that OCB enhances organizational performance measured in various ways, such as the quantity and quality of output, team effectiveness, operating efficiency, and customer satisfaction Bergeron 2007) . But because citizenship behavior goes beyond formal role requirements and is difficult to measure, it is not easily governed by formal incentive schemes. One solution to the question of how to induce appropriate OCB is through corporate culture. Corporate culture solves the problem by specifying broad, tacitly understood rules-"the way we do things around here"-for appropriate actions under unspecified contingencies (Camerer and Vepsalainen, 1988) .
In this paper we focus on a specific subset of OCB that we refer to as collegiality and present a model of collegiality in an organization. The management literature broadly classifies OCB into the categories of helping behavior, sportsmanship, and civic virtue . Our notion of collegiality corresponds to helping behavior, elaborated by Podsakoff and MacKenzie as "Picking up the slack for others who are absent, or who have heavy workloads." The model provides an interpretation of corporate culture. Since imbibing the corporate culture of an organization takes time and effort, it is costly to join a collegial organization and reap the benefits of mutual insurance that it provides. As a result, individuals of distinct types sort into organizations with different costs of learning the corporate culture. Differences in learning costs across organizations can be interpreted as differences associated with the "thickness" or "strength" of corporate culture (Camerer and Vepsalainen, 1988; O'Reilly and Chatman, 1996) . The model thus yields positive correlation between corporate culture and collegiality. Some organizations will have strong culture and high collegiality while others have weak culture and low collegiality. Since high collegiality in our model is associated with high mutual insurance, our model also explains the observed correlation between the strength of corporate culture and the reliability of firm performance (Sorensen, 2002) .
Our model is inspired by real world evidence regarding corporate culture. For example, there are examples of organizations which go to considerable lengths to create a "differentiated" culture that is impressed upon new recruits (Coleman, 2013) . Such norms are composed of the distinct vision, values, practices, and narratives that define the firm. McKinsey & Company, for example, has a clearly articulated set of values that are prominently communicated to all employees and involve the way that firm vows to serve clients, treat colleagues, and uphold professional standards. McKinsey's articulation of its values includes "sustaining and caring for team members," which comes close to the notion of collegiality we use here.
The notion that some firms have "strong" culture and others have "weak" corporate culture is wellbacked by detailed studies such as Flamholtz and Randle (2011) . They note that companies differ in the extent to which they are effective in defining, communicating, and managing their culture. Companies where there is a clearly defined culture, where time is invested in communicating and reinforcing this culture, and where all employees are behaving in ways consistent with this culture are defined as having a strong culture. A strong culture is one that people clearly understand and can articulate. A weak culture is one that employees have difficulty defining, understanding, or explaining. They attribute the rise of firms such as Southwest Airlines and Starbucks to having strong culture, and the fall of firms like Ford and GM to weak culture.
The economic literature on corporate culture (which we discuss in section 2) takes the perspective that firms mostly use corporate culture as a means to reduce moral hazard problems or coordination failures associated with multiple equilibria. Our model is distinct from this literature in the sense that it provides an adverse selection based rationale for corporate culture. To the best of our knowledge, this perspective is novel to the literature.
The remainder of the paper is organized as follows. Section 2 provides a brief overview of the economic literature on corporate culture and the (mainly) psychology and management literature on organizational citizenship behavior (OCB). Section 3 introduces the model and analysis. Section 4 discusses implications. Section 5 concludes.
Literature
The economic literature on corporate culture can be divided broadly into two strands. The first strand views corporate culture as shared beliefs or shared preferences. This category of papers examines how beliefs and preferences of individuals affect equilibrium selection and agency problems. Papers in this category include contributions by Cremer (1993) , Lazear (1995) , and Van den Steen (2010) . The idea of culture as shared beliefs and preferences is also the dominant definition in the psychology and management literature and is usually most associated with the work of Schein (1985) . The second strand of contributions on the economics of corporate culture considers culture as a set of informal rules which enable equilibrium selection in a world of identical players in situations of multiple equilibria or unforeseen contingencies. These papers include Kreps (1990) , Camerer and Vepsalainen (1988), Hermalin (2001) , Carillo and Gromb (1999) and Rob and Zemsky (2002) .
In the psychology and management literature, there is an extensive body of work that considers organizational citizenship behavior, its antecedents, and its effects on firm performance since Bateman and Organ (1983) first coined the term. Smith et al. (1983) is an early contribution that argues that citizenship behavior is important in organizations and not easily explained by formal incentives. They classify OCB into two broad categories, helping behavior and conscientious citizenship, which is along the lines of civic virtue. Later contributions have examined the link between OCB and organizational performance. At the level of the work group, OCB is positively related to both quantity and quality of product output , and contributes to team effectiveness (MacKenzie et al., 1996) .
At the organizational level, OCB has been shown to contribute to overall performance (Podsakoff and MacKenzie, 1994) , operating efficiency and customer satisfaction (Walz and Niehoff, 1996) . review the literature and note that OCBs make important contributions to the variance of organizational effectiveness, although helping behaviors tend to have more systematic effects than either sportsmanship or civic virtue 1 .
There is also a well-established literature on homogeneity and selection of individuals into organizations that is aligned with our results. The psychology and management literature has studied how "fit" in terms of values and beliefs affects selection and outcomes such as job turnover and satisfaction (Chatman, 1991) . In economics, Besley and Ghatak (2005) show how sorting in the labor market can lead employees to hold beliefs or preferences that are similar to those of the firm's manager.
Along these lines, a paper by Dranove, Ramanarayan and Rao (2006) finds that doctors tend to sort according to medical approach or philosophy.
The Model
We present a model of collegiality in organizations that is set in the context of team production with synergies. Production takes place in two-person teams, and can take place either in the anonymous market or within an organization. Production teams within organizations obtain synergies, yielding higher output than when production takes place in the impersonal market. With some (exogenous) probability a worker is hit by an adverse shock each period which compromises his ability to contribute effort. In anonymous market production if any member of the team experiences a production shock then team output goes to zero. However, when production takes place within an organization, if one team member is hit by a negative shock then the partner can put in costly effort which partly compensates for the other's compromised effort. This yields positive joint output, albeit at a lower level than if both team members put in full effort. We refer to this kind of mutual insurance within an organization as collegiality or OCB.
Thus, team production within an organization yields production synergies but comes with the requirement of collegial mutual assistance, while production in the anonymous market yields no synergies but neither does it require helping your partner with costly effort even when your partner contributes none.
We assume that joining an organization is costly. This is modeled as a simple entry fee, but is motivated by the notion that there are learning costs associated with imbibing the norms of a collegial 1 Sportsmanship refers to behaviors such as being flexible, willingness to take on new responsibilities and not complaining about trivial matters. Civic virtue refers to behaviors such as punctuality, not taking time off, attending and participating in meetings. See Smith et al. (1984) and for more examples.
organization, also referred to as corporate culture. These costs need to be incurred in order to be able to obtain production synergies within an organization.
We proceed below by first considering anonymous market production as the benchmark production game. We then consider the payoff from participating in a collegial organization, the decision to join such an organization and the implications for sorting into organizations with higher and lower levels of collegiality. Since organizations are long-lived, our analysis focuses on subgame perfect equilibria of the infinitely repeated stage game.
3.1
Anonymous Market Basic Production Game:
Suppose two players, and , are engaging in joint production. These players are individuals who are members of a production team within an organization. Exerting effort has costs and any output is evenly shared. We assume only two levels of effort, either positive with a cost of or zero. We assume that players will choose to exert effort in the normal state of the world, i.e. the long run future benefits incentivize effort for both players in the normal state of nature. In this case, output is ̃ and each player's present period profit is
However, now consider the possibility that one or both players experience a shock making it impossible, or at least no longer optimal, to exert effort. In this case, that player exerts no effort, and in response, the other will either respond by exerting zero effort, or may simply not compensate by increasing effort to preserve production. As a result, output is zero. The following figure demonstrates the possible payoffs. Define and to be the probability that player and will experience a shock respectively. This generates the following expected current period profit.
Over an infinite time horizon, expected profit is
Note that we are not assuming the end of the game in the event of a shock.
Collegial Organization Production Game:
Now consider an alternative production process that takes place between colleagues or agents connected in some way that generates two specific synergies. First, effort by both players in this case generates ̅ >̃. Second, in the event of a shock to player , if is a colleague, he may cover for player by exerting effort to preserve some output. As a result, output in this case is where ̅ >̃> . In this collegial production game, output is as follows:
Player j
No shock Shock Player i
No shock
Note that at this point, we are assuming that both costs and output are constant through time.
This assumption could be relaxed by allowing costs to decline over time in a collegial organization.
Similarly ̅ might rise over time. Based on the above assumptions, single period payoffs in this game to player are
Simplification and taking the present value of profit over an infinitely repeated game yields
Entry Condition in a Collegial Organization Production Game
Assume there exists an entry fee to join an organization with collegial production. This represents the costs of generating synergies that can raise joint output to ̅. Player will enter the collegial organization production game iff
Note, however, this assumes that the players receive the payouts associated with their production. Define the critical value of * such that * = (3 ′ ) − (2′) which implies player will choose to join a collegial organization to produce with player . This leads to:
Player will enter a collegial organization iff ≤ * defined by equation (5). This can be considered the incentive compatibility constraint for collegial organization production. In the special case where = , this simplifies to * =
(1− ) (1− )
Since ̅ −̃> 0 by assumption, a positive * exists when − > 0 , although this is not necessary. This simply regulates that effort produces a positive net output when a shock occurs.
Result 1: When * rises, the possibility for collegial production expands. This occurs when ̅ and rise and ̃ falls making collegial output relatively larger. Also, as effort is more costly and the probability of shocks rise, collegial production is more costly and less likely to occur.
In other words, when the benefits from collegial production rises (when ̅ and rise), and the returns from non-collegial production falls, (̃ falls), there isa greater incentive for players to join collegial organizations. As such, the maximum entry fee at which players will still choose to join rises.
Before considering the equilibrium value of and using the potential matching outcome that results, we need to consider the sustainability of the collegiality game if it is entered into, and a shock actually occurs. Suppose a collegiality game is in place and player experiences a shock. Will player indeed exert effort to sustain ? We assure that if effort or insurance is not provided, the future is an anonymous market production game.
Player 's expected profit from exerting effort is:
(1− )(1− )(2− ) 1− as found in equation (2'). Thus Player will sustain the collegial game iff
Equation (8) can be considered the participation constraint for collegial production. Note that the second term in brackets is precisely the condition found in equation (5) which must be positive for collegial production to have been entered into in the first place. The first term therefore produces a sufficient condition for collegial production to be sustained in the event of a shock; i.e. if 1 2 − ≥ 0, player will insure player in the event of a shock if player and player are colleagues.
Result 2:
If conditions incentivize players to enter the collegial production game initially, it will be sustainable when player i's effort does not exceed his or her share of the output generated by covering for player j's shock.
That is, once the ex ante incentive to join is met, players will only continue to participate in this production game when the effort required of them when covering for the colleague's shocks is not overly costly relative to their share of the return from keeping production from falling to zero. Note that the incentive to join ex ante includes the benefits of the other player covering for them, but ex post, the game needs to be sustainable once a shock occurs and players must actually exert the effort to cover.
Equilibrium
Now we turn to the question of the equilibrium outcome. Our analysis will be to analyze the possibility of when a subgame perfect Nash equilibrium of the game can be supported. Specifically, what values of the entry fee will support such an equilibrium? A such, what will determine the value of ? How will players with differing shock probabilities match with one another?
Define two players as risky and safe where a risky player has a probability of a shock and a safe player S has probability of , and > . Now suppose two similar types are in a potential collegial production game with entry fee * . Then, we have (9). * = (
We can also compare what a safe type would be willing to pay to match with a risky type and what a risky type would be willing to pay to match with a safe type . These can be found in equation (10a) and (10b) respectively. * = (
Since equations (10a) and (10b) only differ by the final term, it is straightforward to show that * > * . In other words, entry into the collegial production game is more attractive to a risky type pairing with a safe type than that pairing is to the safe type. From equation (9) we can also compare same type matches, i.e. * and * . In comparing it is also straightforward to show that the first term in * exceeds that in * , and the second term is larger when + > 1. As such, + > 1 is a sufficient but not necessary condition for * > * .
Equilibrium Matching
What conditions on these various surplus measures will generate positive assortative matching?
For a safe type to match with themselves, it must be minimally true that they prefer another safe type to a risky type. Specifically, * > * (11a). But also, the surplus to a safe type from matching with another safe type must exceed what a risky type receives from pairing with a safe type, or * > * (11b). In other words, an entry fee can be set by a type sufficient to deter a type .
Finally, it must also be the case that the net gains to a safe type from an assortative matching exceeds the gain a type receives from a non-assortative match with a type . In other words, * − * > * − * (11c) Equation (11c) guarantees that there is no way to compensate a type for a match with a type R, because the type R will not gain as much as the type S will lose. If equations (11a) (11b) and (11c) all hold, then there exists a value that will deter all matches other than − . Define this entry fee to be ̂.
When will these conditions hold? Equation (11a) requires a comparison between equations (9) and (10a),
A comparison term by term can show that this is always positive. Thus, equation (11a) always holds. Equation (11b) requires a comparison between equations (9) and (10b), or, * − * = (
Again, a term by term comparison ensures this holds for all > . Finally consider equation (11c). A careful analysis, found in appendix A, reveals that this condition holds iff
Note that if the entry fee is paid and players are engaged in collegial production, the benefits ̅ − occur with both types of players as long as there are no shocks and is shared, thus divided by two.
However, is generated in the event of a shock which occurs when either one of the players experiences a shock; output is shared but it is also accrued in both cases. Finally, the costs are paid only by the player who does not experience a shock; they are not shared but they also occur only when it is not the player's own shock.
From (12) it is clear that associative matching is more likely when the difference in probabilities is greater;
i.e., players are sufficiently different. Also, as expected, when the gains to collegial production relative to the standard production game rise, we will see more associative matches. And finally, when the output that can be salvaged by the intervention of the colleague's efforts in the event of a shock is larger relative to the costs of doing so, then this matching collegial production game is sustainable. Note that it is possible for the costs to outweigh the one-time benefits (i.e., term two in (12) could be negative) if the benefits from synergies in the absence of the shocks are large enough. Thus, a player will exert costly effort to his or her immediate detriment in order to sustain the collegial game in the long run.
Extension: Productivity Benefits from Collegiality
One question that might arise is how we might interpret E as an entry fee. As specified above, if E is interpreted as an entry fee, the conditions in (11 a,b,c) assure assortative matching. If this entry fee is interpreted as acculturation to corporate policies, procedures and workplace collegiality, then although it is a consumable, it should also have productivity implications. In other words, organizations that invest in culture and collegiality will reach higher levels of output when collegial production occurs; thus the difference in ̅ −̃ and the value of represent the benefits from collegiality.
Suppose instead of types being differentiated by their probability of facing a shock, players are differentiated on another dimension such that when similar types match together they produce a greater level of ̅. In other words, synergies from having similar attributes make like-players more productive in the positive state of the world. Specifically, define ̿ > ̅ to be the output when player i matches with i or when j matches with j, and no shock occurs, and define ̅ to be the output when a type i matches with a type j. Suppose all types experience the same probability of a shock p, so the only factor at play is the match. In this case, when similar types match, they would be willing to pay an entry fee found in (13a).
Denote this fee
While that fee for dissimilar types can be found in (13b). * =
Since (13a)>(13b), it is possible to set an entry fee that will only attract similar types. Specifically, assortative matches will occur when * > > *
This can be interpreted in the following way. A company full of type i's will then only attract i's while a company of j's will attract j's and they can both have the same fee. No type is better or worse than the other, but this could be considered as scenario of personality or other attributes that match well together.
Discussion
Our analysis yields a positive correlation between corporate culture and collegiality. Some organizations will have strong culture and high collegiality while others have weak culture and low collegiality. Since high collegiality in our model is associated with high mutual insurance, the model also explains the observed correlation between the strength of corporate culture and the reliability of firm performance.
Since imbibing the corporate culture of an organization takes time and effort, it is costly to join a collegial organization and reap the benefits of mutual insurance that it provides. As a result, individuals of distinct types sort into organizations with different costs of learning the corporate culture.
These results of the model are consistent with a well-established management literature on organizational culture (Barney, 1986) . In this literature, attempts to explain the sustained superior financial performance of firms like IBM, Hewlett -Packard, Procter & Gamble and McDonald's have focused on the managerial values and beliefs embodied in these firms organizational cultures. An influential qualitative study by Peters and Waterman (1982) of 62 American firms leads them to suggest that firms with sustained superior financial performance typically are characterized by a strong set of core managerial values that define the ways they conduct business. They find that the stronger the culture and the more it was directed toward the marketplace, the less the need for policy manuals, organization charts, or detailed procedures and rules. In these companies, people way down the line know what they are supposed to do in most situations because the handful of guiding values is crystal clear. In contrast, poorly performing companies often have watered down cultures.
Peters and Waterman find that shared values in the "excellent" companies (companies with sustained superior financial performance) are clear, in large measure, because the mythology is rich. An important finding is that excellent companies are marked by very strong cultures, so strong that you either buy into their norms or get out. There is no halfway house for most people in these companies. This notion 
